Delimitation of the proliferative stages in the human thymus indicates that cell expansion occurs before the expression of CD3 (T cell receptor).
Precursor of T lymphocytes undergo proliferation and maturation under the influence of the thymic microenvironment. In our study, we have attempted to determine the distribution of human postnatal thymocytes in division according to their stage of differentiation. Our data show that about 11.5% of all thymic cells are in S/G2/M phases, and that a subset of the cortical and precortical subpopulations contains most of the dividing cells. Rate of cell division is maintained at high levels from the prethymocyte precursor along the successive stages of differentiation represented by CD1+CD3-CD4-CD8- and CD1+CD3-CD4+CD8- cells. The percentage of dividing cells is maximal in an intermediate subset of CD1+CD3-CD4+CD8-CD45RO+ cells defined by the distinct expression of class I HLAdim/high molecules, which could contain cells in transit from prethymocytes to double-positive cortical cells. The CD3- fraction of the double-positive cortical cells contains most of the dividing thymocytes, although the rate of division within this subset is much less than that of the precursor CD1+CD3-CD4+CD8- cells. In a linear scheme of differentiation, cell division stops at or near the point of initiation of CD3 expression. These results suggest that in human thymus cell expansion takes place before the initiation of the positive selection process. According to this view the stringency of the selection process would require the previous generation of a large number of precursors to permit the production of sufficient numbers of mature T cells.